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He then postulated the formatipn of a polygon whose sides 
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entire market because the cons.umers' demands ·are ·in~ las tic. 
f e . ,. 
When the ·second firm B wishes to locate, .t~e b~st ~hoice 
. , . ' 
" 
is · immediately next to A,· but !n th~. _lot:lger; s~gment o_f 
. .-
the mar'ket. However:, it is m:>w profitable 4or A to jump 
. .. ' ' ' -! 
c:>ver B ~d lo~ate iriunediately n·ext to· ~ a~d serv~ the 
lc>nge~ -. mark~t segnient. . T~_i·s process :will continue untii 
~fter n adjustm_~~~ ,, : b~th firins · ~;,;~ .ioc,~ted ··conti,g·uously 
' • ~ • . • • • • ) , " ' • ~ • • . • • • • l • • 
'at. ·_the centre ·:oi 'the .. mrket·. ·. ·: ~t- ··th.;s . poin-~; -~uz:tlier mov:e_s 
• . • t • . . i t .: . • ~ • o· . . .. . · .. , :·. .: . · • , . 
. cannot ' incr.e'ase-. either f.irm',s ·. share'· of .,the .market. :- ··The· 
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authors pointed 6ut that the middle firm :would 106&': i~s~ 
- --
market and ~er~fore jump over one of · :i.~~i~q,i: ~o ~et 
.. . · . .. . ' 
. . 
on the outside~ ... . -EquilibriWn _will be reached with· two ..., -:~ 
. . . 
fi~~ -at on~ q~artile and a sing-le firm at the other quart'iie. 
fl 
See Figure 7. 
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-· .. F;i.gure 1 - Three: .firms .·iti a linea·r bounded -. rl{a~ke-t. 
-~-.~ · .. · '.: ' 
;.. 
_r.fJ ~n .!th~$ ;~i~~tion. ,, ·. th~ :-_' +i~g{e fi~~ ~ - ~~f~·s' --~'o: 
, . • • : • 1 •' ... • • • ••• • • • • • • • .. • • .... • • • ' . .. tt •,: .. : • . ' ..:  , ;' . . · ·. ' • . 
: ~n~r~ase · .f~ · _ marke_~_by _m~v~-~~·, . :~o. th_e .: ~-~-ntre;:;. i~ .··~·~:~·l' :b~\ in :<· 
··· . _c.'s .in~erest to · j1Jmp 'over. ~ .'to,-'._ get ·.a l,arger · !3.1\ar~-- of .: the i,,_ 
. • • .• : " . • ' • • ' .- - l 
matk~t-.1 · Le~ne.r: anc:t · Singer-. fur_ther _argued .tha;~ a :fourth· . · ·•': 
Q tl • tt 0 • • ';.' : ' • • .J.. ' . : .·' .' . . .~ . . .. . 
. firm would joih the s~ngle firm at the quartile., '·:an.a . thaJ' 
" • '; • ' • ~· ~· ' · • ' ' '• • j 1 .. \ ' • . ·~· 
in , g.eneral ..f'irms would · lo~a:te in_ pa.J;·:;-s .. · ., I .f ~ -~~~8. n~~r 
·,, 
.. , . 
of. /firms shar~P. ·th~ market, th~ single firm could ~ot 
·be at · the en4- because, in this - c~se , it w~u-~e" p~y' ~e ·:sinl!Jl.e 
" . . . . 
fi"'l', to iO.cat.e hext to the.' ne,iirest tir. 1 where ~hreei~zius .· ' 
· ~e · cA, pet in~, the f~rm in· tl?-E\! . cen'fre can . J?OV~- ~ to a~,Y . ·· · -
locat~o be·tween t;he otl).er two · (J.ocated . at the . quartile~) - ,: ' 
~·. ; . . . ' :. . 
and ~~ll - 1t;ill e~jd}r the-~same . share of_. ~l'ie marke.t .:. ~ne :.-·: . . 
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''-·. 
Smithies• 1 work subst4ritially improved the inter-
dependence model·. He removed the -assum~ti~n that buyers-•· 
(\_demand~. are inelas'tic which i~plies. that b1lyers ha_ve 
·~intt.e . incomes artd replaced it with the realistic 
assumption . that ~e,mands : are. p~fce elastic. · . In otheF words, . 
. • . . . . . . . . 
• • • • l • 
1 ;U-.. :>- .· · .. :~::P:~:::::di:~~:J::::·~·::~::·;:l:n f:::r:::~? Sm~ thios 
·: ., ::· . · .also; rila¢ie . clear . ~nother assw:np~ion · implicit·.i:n ·tp.e··int¢r- .. . 
)· ,~ , :>, ;' ',. '• ·,, ' '• ' ·,, '; ' •' ... •:: ' , '1 ' I ' . ' ,·: ' l • • • : • • ' ' ; •,i I , I ~ :,:'"~ . o I · , • I • • ·. · ·,, ',:': 
· · .... dep~!ld.ence - Jjlodel.-- , that eac,h f1rm _E;!xpec:ts · no couriteractia,ri; _·.· . 
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· from 1ts rJ.val. . -· · · · . ·. · . · ! .. . .. . .. ... · · · · ·.,.·.~ . • . 
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' .' wfth . tbe~e· ch~n~es, - s~{thie~ ~~vi:s~ged· , fou~ -, ~C>ssiht~.' ' 
· · situ~tio·n~·. ·as _fo_J,:f.~~ .. _:·_.'·. · 
.. 
' . 
1) The market is ·_ ,c;;ontrol~e<jl by ~ ~pnopo~ist; W~O 
locates in th~ centre t~ max~1ze . sales. 
. .... •' 
2)- Th·e .. m~rket' i~. share~ b~ two fi~s wh·o ·:reac.t 
r equally •... If.·one,. -invades the .o't.Pe.r'S ·ter- . 
· ritory~ i1:;.lose·~ :- sales in its.:oWn regi()Dj . 
QUt the other ·firm ·i.s ·expecte·d ,tO ·re·act equally. 
· T~e~e~o_r~·- .th~y~\iill : loca~_e _at __ t~e ~-~~,ti'l~s_. _. : 
3) Th~ .market .j;s_ shared· ·:~_, :·_two ~inns who . expect ·-
e(ich ·other·· to: ._ad),ust ,. pd.:pe:··:eq~al_ly. but .not , . 
_re~ct locatio~al~y· • . rn . th;is: c.ase·, __ eacl! firm · · 
will ·move ·.tqward . ·:tn.e qe.ntre·:. hoping . :to :gaih ·at· 
. t;he - ~*perise· :of .,the· oth¢li·~ ... .. They · ~.ill -loc.ate . 
:· · clo~er .. _to .ttle .:centre .' fhan -the . guarti_les·. 
I • . '> ·: ' ' . •, .~ / , '' . •. : • .• ·, ' fl ' ' : • C' • ' o ' " •& ;'· ' • 
4) The It~arket.~is . 'sha:r:e~ ·by 1:;.wo firnu:; . who· qo ·_not. · 
. ~xpect gr:i,.ce 6~ ·.location · ad.justmeri:t~ -by· eacp · · r 
· .. other.~ · In this ~ c'as~:, _ ·. theY. _will ,locate: ·ne.ar the 
cent-re and ·s!lare; the:.mar.~et _eq~s:tl'iY{:. . . ~ · . 
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I 
precise re~tion~hip betwe~n the cost of transport. and 
the price el·a·sticity of demand is known.. Otherwise it 
is not · poss;ible' to envisa.ge a stable solution and the 
mod~ I is. in~etlrm~nate'. 
Ih'has also: be~n argued that demand is .nc;rt ;,uni~ormly · 
, ·. distri~ute~ i!) space •but _is di~co~~~liuou~:: onCt thi~ . . 
_, .. , . . 
:_;)r. 
.d 
~ I 
r . 
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., . •, . 
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.. ' .: . \ 
·.· '. ~ . ., __ ... - ) ·,. .. 
'· . . 
J . .... :~ar:gum~n~. i.~ a'~it~e~~- . :~.e :-a~id . i::y ... o~ ·-~ti7~ ih~erfe~~~de.n.c~ , 
. .. _. model .' . ia ~ ·:seriously chall~nged~: . . '·.· In .. spi't f : of thi . :'f'unda- : . .. · 
. .. ·. :-- . ··~:~~nt:ari 'w~~~~~s~· . i~·. ~~-- ·m~4~1 ·;. ·.~ev~~a·( #Ei~,~~~c.h~ ·~··~a~~ ·· ... : :.' . .. . 
·· .. :· u~::d i.~j~ ~~~y~e locatiol>~<6omP~t,i J.v~~ ~e~~et~ fi~~. , ·. ; ·· · 
; · ' 
1 • ; , 
. <·· -: ~. 
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' ' • ·~; l 
. ·i. ! 
:, . : . 
' ... ... 
... 
. ·· .. ·.' 
Neut';z;~, . in '.'19 6.7 , . pos tuta~ed · a . c i~cul al market,· .. r iis.ing · . : : · . . ·. . .. .. 
· · : .... .. : .. : . · ·-' .. .· .  ·. · · ~ ..... · ·;.' · .. · · ·. · '. I :.-- .- · :·· . : 2 .... ·. · 
incomes and ;Locations tha_t .. are fixed opce . choset:l.:• ·· Hay·, in 
.'19.76 .'. as~un\'ed:: that;. f~t.rn\s · i~cdte in ~~~u~n-ce and . ~~cated · · · · · 
are' fixed: be:~aus~ of· the . g-f~at capiJ:ai cost of mov± gl ~ 
' ' . . . ' ~ . . . . . 
I . 
·J "E:coriomi·e s ·of . scal·e ·:are allowed in production, · cfeman.d 
/ 
./ I f • · • ' 
scheduies are lc:i~ntical and . li11ear and · .the market ,is l ' near . 
,Q • .. • \. 
Hay . deve·:J.ops the model. very coriv#lcingly but ;i-n hi.s · 
· · c6n~lusio.Qs>n~i~·~~f~s· th~~ ~i~: · m?~e~· -~~ : .•im~_~e . us~~u~ as . ~n . 
... actual l~ca ~.ion> _'~o~e i .' -ti~ . th.e us.:uai an~ly~e.~· df spatial I . ·.· 
.. . '• . ' -
,·. 
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. d . th th' i . ti . ab. • 1 . t .. ..l J.n acqor ance WJ.: e r respec ve varJ. t J. J.~,s. . ·, 
Hicks xecoghb;ed 'the merit o.f Sma~ley Is postulate 
and_suggested that it could be ' use~ to ti~~ten up plant 
loc~t'iOJ1 deci~ions. 2 ·~e did ·· ~ot consider that. t .he relative 
size of· t~e ·factor_ should also be used to corr~ct the
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with the factor by t~e ratio of its standard deyiation 
to the sum· of the standarci' deviations for all factors • 
This ratio will be referrea ... to ~s the factor variance 
rat~o . and is defined by equa'tion 6 on page 65 -~ The· exact 
.weight Wi. i~ defined by equatiOl1S 7 "and 8 ~ 
Wi .. = . CJ.i: 
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work •. However, there is n~thj,r{g new ·in mak.i,.ilg such :a 
. determination, except that. detaile'd ~stimates are 
usually done only 'for ·the . selected location-. Extending 
the process· to include .all prospective feasible locations 
. . 
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as de termi:ried' in tl:le -ini ti'iil ·analysis wil i cJ.ear'iy pin:-
. ·. . . . 
J?Oint :t .hos_e. ~lternative.s Whfch~·me'rit-· .f~~t.h_e~ COnsiderati~~f··l 
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·- uncertainty .in Location ·oeci-s1ons 
. " i ; • . • . . · .• ", . . . ·\1) ; -
~~ - -· . · . .. 
, ~. . 
-M~ny decisi_'ons .r~9'':1rdihg ·_the · constrti~:t;i.on of- new -
I • • ' , . > I :•.. ' • , , • ' I • o ' ' o ' 'J., 0 ' 
. f_aciil~iti~~ :~~d t~e_ exp_an'si~~ -~ C>f/exis~'ing :..f~pilit-ies· - must -~ e:: 
; ~-- · . . ~- ---~-· ·. ···-·~_-... ~- · .-7·' :. ··.· _: ·-. :/·,····· :'~(.~; . ··· _·,_ .. ,~ .. - -_.·.:~·<._ : ·· - ~· ;, ._,:_.· .... -~- : -~ _ ;. _~--~· 
..~a~·;· ~;i1;ll: ··~~-c:~~-~~~ : -~~,~-~F~~:~.~ri~'·:·: ':'-~-~~: -~ ~~~:~or)~ :: :9~,'-.~ ·~~~~ ·. ___ _. .... . d·:··.' - .~ _· · . ' 
:. t~e.- _ ~~~a~.~~?n ::_or~ :_~rd·~:~·~~ -- of_<~~~ :·m~I:.~~~>-,ha~q~n~ ;-J~,~~_ul:~.t,~o~ : : --<·:-_· :.·--:. :_ · · ~ .. _.·:. _. ·. - ~ 
• ' ' \ , o , , • ' : • , • • • • : ·, : . ' 1 ·' ' :'.'-,, • • • • ' •' • ' ' :. ' • , • , " ov .',. 0,' • • : ' ·, '·: I 
1
• ,· • ' .. • • .. • -.· • • • • ' 
- ,_ - ·J?~tt;ern~- . and~ change~ --: i .ri . gov.'erruiterit;:· _·are 'all aJ;~as :'giving .> ·: ..-.-. ~. '.· .-,;-<- ·_: . ... . : 
\. •. ~: ... · ... -- ... ~ --~ ·:,·-_ ._ . ;· / .· . · :: .:-:··· ~- ···.·.·:-..·. - ~:. ,··· · .:;· >· • . ' ·.' · .- . ..... _ ~; ;_ - .... -~ : :: ,· ·. ·-~-- ~- ·. :- .. :.:,.·:·\_: ·,-· · :-·:~- . :: ' " _ ·· :·:.. ·-~--
. _ : · ·rise·· to- unoi:!:rta_i'nty ~-._ -- In:_· spl;te'· :o~ t~~ .uncerta~nty/ .a ::· · . - . _ . ··: · . - -.- _.:-.. . ·,_: -- .. 
I ' ' :• · ~ .. ·:.· • • ' • ,' , !: ·. : -• : ',:.: _' . ~ '" ' ::~ • .' ' · ,-~·. : _·,:· , •- ,, ' ,. ,·~ .. ~ ~- - ·'.': ·:- .: . -~:~· : . "' ', ,: ,' '•,;"' ·,·, · ~ .. · ' , 
decisi'oJ'l··must \pe m~de . ev~n . .i-f·: the. dec;:~sio'n ''is ' 'to . take .- no 
. . ' .. . . . . ·: .. . •. 
.· 
action at ail. -. . · --._,-... . _: 
'• ' ;: , • 
r ' : 
. - 0; 
A-~sefui t.ec.hnique: for anal~lsing · deci.~i~ns · ~i th · ~- · 
• • • • • • ': ~ • • J . ~ ~ ... ' • • • • f 
unc.ertain outcomes .is to a:¢ahge-. the- v.ariou·s· deci~ions _ and 
, ,.. • ·. . . . .' . , • , '. :- I : . • • • . . , ') .• ·, . . . . ~ . . ,, 
their .. 9U:tcomes i~ a ·d~-cision tre~. A· ·:si~ple ex.amp.te w·i11 .be-
used ~t~ :111u~tr~te ·the . ·tebh~ique · bu~ .. -m6~e ~-~-o~pl~~a-te~ ··proble~~-- · : 
. . - . . . . . : ' . . ' . · ·~ '.• . ~ . . •, . . . ( ;- . ·". •' 
\can be 'analysed·~ -; ·2, 3_ Th,e situatio~. ,.is present~. ~raph±caily -
' • ' • ' • ' ' ' '", • • I · , , 
· .. · 
. .. ; . 
in Figur~ ,-14_ on the ~n~x~ - ~ag~ .. 
. ' -
.· 
.,·, 
- . : j . 
. , 
.; 
1~ .~~. -Magee~ !'-Declsi.o~ -~re·~s - £9~ n-ebl~iq~-~~a~i-~·l; ·ua·r~~rd -
~usj,.ness· Review, VoL ·42; July:-Augu$t :1964, -·pp~ 126 ·- -138. · . 
o ' ' : • / u ' o' I o ' ' o o f 0 o o • .. o o ... 
... - .:. . I 
'-
-
2 j . _F.· Maqee , ~ 1'-ilow to' -u~e oec;isi6rl: Trees --in capi:t~l- rnv~~tment-" (. · . 
·_._ Ha~;vard .Busil'less ·Review, ___ Vql. 42; -·Sept •. -oc:t.-. T964, p'p ./ -79-.- -9.6. 
·. ~ .: > -
.. ' . :' .. ~ 
~ . . . 
- · ..... · 
. -: 
. ~ 
··,.: 
.-
' . 
r 
. .. 
3 i-.. . .·-. : . - ::--· ._ . -. .-·~ ·.- ; ; - -__ :_ ·: ···_: -_._ · .· .. : ._.- ·: : :- · .. ·:. •' ·. : . . \ 
· R• F~ Hesp6s ~:and _ P .A .• S:tras~IJlunri~ · "S~ochas_tic ::Dec~sion .Tre~s _ -· 
--for -the: AnalySis· _of . Investin,ent:-Decislorts '.'_,·-.Management Si:3.ience, -
Vol. II; ~~· 10,, 1~65, Pi>~ - 244> 2?~ ' : • ' · . . . • • .. • 
-. ,_. ~ . -, 
'·l . . · 
., ... :•/ A " ,' • I' : •. 
. . ~ . ,' 
• ! ' I • ' ....... -
: .-:_~ . : --
'i • I' ' :. : . ·.· ·. 
: " ; ' . 
.• ~ : I . 
. .. :: ~ } .· -: . 
.. . .. ·· . · . . 
.· ·::- . - - ,' _:·._- · :. '.-. ': . .f - ·~: :' "_ - . ~ ' . . ··.- ·.·· .. : 
.·: 
. ' ··-
- _, .· ' • ; ..... ' · 
. .·. 
·- . 
. r .• · 
I • , ,•' 
•. 
.· 
j- · ..-· 
' " '~ ··~ 
... ···· 
',• • ;·;1. 
. . _ :' : J; 
.. · . . -
·. · . .-· ..... _{ 
.... -.... : . :} 
• ~ • ·, ~ J 
.. · . 
,···: 
. ·'' · .. 
': .:·.·.::: · 
' -~ .. 
. : ""··, 
'J, · .. , 
. . ......... 
. : .~ . 
: .. .. 
}, : . . 
. , 
·' .'.. tJ 
.... : 
,'• .. . 
. .' 
···: ::'' 
. ·:· .. 
:-··· . .. 
'•. · . 
,' •.a 
'-~ ·. 
• 
I· 
/ 
., 
' / ; 
., 
. . • .~\ ·. : .~ 
. ':: . 1· . 
·· ..... ~· · ... . -....... . '• "-, 
.ji ' ,• 
'. ' 
-~ 104 . .-
• 
· , 0 
. ' 
SOOQ 
·" 
.. 
A 
40'00 
B. .. 
·\ ... 
,• J : . . 
.3ooo r· 
-· .. I 
'•' 0 
0 
0 
,...f 
•(J). • 
:· •/ . 
•. :', 
-. 
1000 
-, . 
--:,~ .. 
. - '.' fll , -
..., ... 
- ' rll ·. 
· o 
' tJ 
: ...-f . .'· ,.,. 
::s 
-~ 
., ... ·. · ~ .. 
· . . _ .. ,-._ -... · ... · . . :: i ' : '. ~ . ~ . 
' .. I 
I 
. '• / · . 
.,;. , ; .. . 
'' 
, 
....... 
· ·~ ... .. 
• ' 
1· :. ' 
,. 
I 
I . 
. . , 
. j·:' . 
~~----~r-~--~~~----~~--~--~~--------~-
10, ·.- 20 3 - ~ 401 '-- ;$0.: 
-_I 
. I _·. 
. -· V,o:j.\irne_, x 1000 ·un.it~f 
f-
Fl.gure'l4 
... I .. . . . .. 
. ,\ ' . . . 1 ' . . ·.·. ' . ," ' . . Brea~teven vo. ~e · for two loeatJ.on a~te·rnatJ.ves - .· 
. ·t 
( 
Fixed. Cos·ta· (A:> $i, ooo, ooo per· annum 
. ·-Variable ·cas·t ·s · .(A) --$45/uni t · . 
.. F_ixe:d· Cos~s . (B) . $2.,,500 ,.poo per. annum 
. variable ·,coS. ts . .-:.(BJ'·" ·$ 2 0/uni t 
, ~ / :.;. ... 
· .· . 
.... 
' · ' . 
· · , 
.. 
•··. 
~~ •\.' J; 
0 
.· .... 
i·· 
. ·' 
' . 
"· . . j 
_,. 
·:·· . 
.r-
.· . 
'. ' . 
'', 
.  \ .· . • •' 
... .... . . .. 
;\1t:~;,:,tl~7~(:}~~D~t:;}igt~:-~~U\~~:. ~:,:;~~-L~<;: ~-~~;~~Y.;~;_~:·: 
.··.,· • . 
~ . .. 
' 
" 
\ , ; 
•' J 
, . ' 
.. . ' ·' 
. . ' . ':'~ . 
,', 1 • • · ' 
' ,. 
' : ' :, . 
.. -~ 
. .... ·,. :· 
·. ' 
• ... ! • • .. • ~ I 
• , <I . .... ~ 
·-
... 
:- .·· . 
., 
- ··.· . 
·.: 
. .' 
.. <, . 
' · . 
·.~· : 
-~ . 
' ., 
).•. 
' l _· 
. l 
.1.: ·. 
! ' 
. _,, 
. ' 
,, . 
· . . -~~ 
l . ·Io5.-. · 
. . 
... 
' ' . "\ ·. • . ~ . • i • . 
If it ioe knpwn ~ith, certainty -what voJ;unies ~ill be 
,. ~.-,,1 • .. • . j 
· dem~nded. over th4:! fifteen y~-~~ pl_anni~g 
- ' . . . ; \: · .. , 
. is clear . . · .Howeyer, -~~t-~~~es : Q:~ .. f~tu·re 
. certain. . . . ; . 
.• . . 
' . 
... . . ~ . 
•' 
' .· 
. . '"·· .. 
. _ .. ·~ · .. ·: ~~~po~~- -:the·:_ m~!fk~~ . £.6~~cas~· ·:· ~ho.~s · t:ha~ . ,~h~· ,d~~ni·: ~~d.~ · · · ·: .~ · ·. . .: .'" 
·.:·: .. :.~s~o~~:~t~-4 :~~ob~~i_irf~~~ ·.6~e; 'til~~ ·f-.~~t~e~: ~e~~~- -P:~a.nhl,-~q-, :.:-: ··: :··. ;·, .. ··: .. 
. .. _. .-~ ·:··. · h6r~~~n :· ~re :a-s· t~bul:a~~d ·.be.lo~ ... ·.:·-.>~ :- :·· · . : .... . :-.· .', .. · · ·· . .. ·. ·: _:.·.<. .. :~· .. . _-._ .. _.·:·.'-:. ·· · · .... \! • • .. . 
. ,··· ,_~"'· :- •. .. . . . .. -~_·_ : __ : : ~·: -.- :· . . . . . ' . . . -~·-
•• I' -~-: :· ~· : .'; ·· ,._ · ' '•. ' .' ' ' · · . . . · , .... ..__ ·-'' : .'.: . .. •. :· .,i,, 
' ::' ; : ' ',(J ·, : :' • ' • • : , • •, , ,. ' • ' I ' • '' ':· *• ' ' ' ·:· •.': i , ,:: ·'• • ' •I ; ' r.~. : ' I '' • ' ,, • • ,' • ' ' ' 1 
. · . ... : ....... . ·..  ~ -. - ~-~ ~ .. .. . , ... : ·· ·. · : · - :.,~ - .<.:.':<~~tE-<6.-:·< --~· · . . : :J_:· . '.:.· .. ··:: . ;_:.::,-·:_ .· _. >:_: _  ·· ~:_ ::_.:_: ... J __ /:'. _ .·. :>< :.· .. ··-·._·.·.· 
;. • • •, . • • , , . ' ·•',::• . ' •1-.,: ~ ; ' t ' /". · : , . • , ' •·' • • , ' - r 
· · ·· · .. ·-.:· <~ _ :_ ;: ·. ·.:-::.·~ ·· . uNCEltTAiNTY : :(~ DE~-o1_·· · · ·:.-- ...... .. ·-:~~; :· ·
0
· _' ·_·.· .... 
. . · .... ' .... f\.: . .. ! 
/ :_- . · ... - -:·~· · .. ·l ~ ... ··: .. \ '' . ·. · · -~·-· .. .• ,, .. ··. ,' 
· : . . 
.. 
... ... oi::MANi:>\ .. :_·: _· .. · ·:. :: .: 
·:~:st 5 yea~s : 
. .. . . . ,. ~ ... It- .. ~ # 
·. ·next· 10 --yea.rs · ..  ·· . 
. . . 
. · , ' . . 
:' · · 
_P.ROBAB_!L'ITX··· . 
. . .. 
" I• . , ... 
. -·. -
, . 
. ' . ' ~ 
·-· . 
· ,·· -~-1 
-· 
. ... -
·JJ 
_ so·, 009 . ,.- so . 000 ~ . . 
. ·-. .;. · 
. ' 
.. , ; · 
.. -... . ·., . 
··, .:, 
' 0 .·5 .. . ' ~. '·. ' ... . : : ' 
i~ ... _ : • • • 
--. ·;· ,: 
: c f l 
.' ~ . \ r 
. .,. . 
·. j ....  
- ~,: : .. 
. •' 
50~~_00 , . . _:: 
·2-o-··ooo ·- · · 
. ' .:' . .. . . ,': 
- 20 oo·o . .. . 
·. ; . ·. , : ~-· .: . ~ · .. . ;_. _: 
'•, . ' : .... 
. ·:....: .i<r; o'o _o: . ~ : -. 
2'0 ~ 0~0 .:: . 
.· · :·s.o.; QQ·o · .·:~,-.- _. 
... ' . . . . 
. . 
. - . -· -;":- . 
..  
.. . 
' , I • .. , 
·, . j . .. · ... · ... ·:· .... ":~ . 
... · .. ·0 ··1"' 
·. . . . . . 
' .. • .- ,-: 
~ ' : 
. :~. ·.· ... . :·. <-,. ·· .. . <· : -~ ... -:_· , • .. ~ · • • -: : ,.. • · - • • -->:.  ·_,_·:: .  ·~ ·_:;·_, ; . ·,,.. > ' . '.· . 
-· ... ' 
r.·. 
' .. 
. .. . 
· ··, . . 
. . • 
-- .-~ : 
' '·. J. 
-The · de.cisi'()ri .. ~o · . locate : ~-;t - ·~ or-··- ~ - ~nd the: possi.ble : ~utcomes : 
t ~ . o 0 • t, ,•" o o ' o ' ' ~ ' ' o :' o • I: ·~-~g ~' •'" • o o J I o o • • : '•• ' • ,/' :•. I ' o 
·can . b~ .repres_ent~d - by··:a. s'impi~ :deci.siori.;tre~ .•. · :. · ·. ·. ..  \ . .. , ·. .. ' . ·" 
... .. 
-~. . . -.. 
·>. 
: .. ' .· :·, . . . · ... ,· ·· . . . ·' 
, .. 
·- :-
. ; 
. ·. 
. •' 
. ' 
· .. / . ·: :. 
: • ' ' ' ' I • • ~ ,1 '•o, ' 'o ' • ' 1 ' ' 
. ·. :.· .... ·: '·. . ' · ·· · .. .. 
:. 
: .. 
' ... . ' . ~ : 
.. . · . . 
. ' . 
. . . •j'' 
. ;·-·. ·.. '. ; . . ' 
•. '. : 
. ·' 
:. · .. , . ·.,, 
· .. : 
. ··· · .
> ·,:;_< ::_:( 1.·.· " . ~ . . 
., . ' :1· .· : . .. . ;, . 
. . ·· 
.... · 
. : .. ., /. · ..... 
. ... . 
... ·. ~ . 
.... 
.. . . . 
·-
· .:·-: 
-·· . 
. . , 
. ... 
.. . ; •'. • ' '• .. • • • • ~ .. ~ .. ~ • ~ r: ', • •• 
--"'---~-·...,· ·..,.·~· :---!--'..._~-....,.~-·-·-·-~.._....;..· o_· _ .. _. _,_·· ...;...' ·,.....··-· .... • _, -· -· ·_:·_,:'" • ...,·~:_ •...,' ....;..' '-·-· _·. --:---· -~'-··....,.,.....- . • ·- .: ; 
- ~-~ . '1 • 
J 
·...-.- :,;_ .. 
I. ·: ·•. --~ ' · . . :_. :·. I 
. : -. . -· . .• ·: .. : 
·i. 
.,: 
.• ·-
-- 1 · .· . .. ·_·_;·:. : · .. _. .. ,-. '. ·. . .... . . . ... . ·. ·: -~ ' : ' . . :. : .. ·. ' .. :' ' • :' .: . ,, . 
·:·_ . ·Such. demarid·.estimat~s·· could :be-··ass.ociated· ~ith th~ . . · .. .. : _.1•• • ... - • · expec'ted.···act~.ons 'of .. ·a. . r~val~ . -. · · -· · · ... :· - · · . ~ --~ .: . · , . .. ,. ·.:. 1 .. , .. • • r : :•. • I · , 
•r · , . . _- · ·' . . . . .. . . . ·· •. , ·, .. : .;. : . .. . '. . .. _-· .. ·• . • :. · . . ; ,. ·. ·. _. · 
-· ~ ·, , • ,r -. .":~ • • ~ ' • • : \ ; , • • •, . : • •- • . · , , • •, 
' : • ' • • ' , ' 'I, ·: ""' : . I ' • • 
. .. ' . 
. : ', .. · ·.t> : .. ·._.- · . . · . . 0 d o 0 • ; : . ··:-·· · .. ' . .. . ~ ~ •' . 
. ~· 
; 
I > '.; • ' ' :·.\ .; 
.- _' .... -. 
~ . . ,·: 
.. 
; ' 
... ·,. :· 
,·· ~ . .. 
•• • • • ••• • l ' ,I ,"1 
· ' f · : . 
~ ... 
. : .· ... ;· ... ·· 
... _.. I·- .. . ..:·. ·:- ... 
; :~::~.~'; _·~ .i~,~~·.Jli.< :~ . ;\:~:j•:u;;72.~,i:~:::~:::\~;~~{}~!~ ;}i3:;,:_:.;:;;:.-;.~o.J.~ 
. .. ', .. · ... ~. : .. 
.: :· ..... . ~·. 
. , ·. 
... :' ': ·:· -~~~~;.{'' .. : ·f : .~ :' ~·:. ·::.. · ..·~ 
.: .. 
. _':.: :! •( ·.': . : ·> .~ ' · ... ::· '· . 
.1.:~ · .. ~. : . :~ '.' ~.: · 
,_, . .., :. 
·<· ,, 
.. ·. : 
/~ : : ',"'· 
• ,;' . 
. ~~ .... ~ . . .._· 
-· .. 
• ; • ' • ' I • ;. :.~ 
. . ····· .. 
'.;. 
0 
. . 
; .- .. -. 
.. . .. 
106 • 
so.,ooo '< .• 5) 
, .... 
\ ' '• ..  · 
, .. 
·'. 
. . . . ~.~· 
- · •• · ··~ '1; • •• 
··, : 
''. ., - ~. I , , 
. .. 
.... : 
'• •;,l: 
. 2·a-; ooo-:. · (~:4y· .-:·:,·· ·· 
. :·-· .··:·. #':, 
\' • 
1'\ 
:':_· 
;, 
··:. 
.: : . 
. ' . 
-- ·. 
.. :· 
.. _, 
.. 
·,:.·".'; r •. •' 
.. . :. : 
-~· 
·'' 
· . 
r 
-. ~: , ' ·.· 
..... 
.. -
, ; . 
'•. 
-.:.::·1·· . .- ' 
.· .. -·. ·' 
eo:• • 
.  ~ ..  :· .. 
... • . • 4 
'' 
'· ., 
• ,. 
.~ -- ., 
'· 
,•' 
'·: 
.;.,..;-
• .' , 
. . 
~ ·· :. .... 
. . 
_ .. ::·. 
:· .. 
. ·,. ~- ' . ' 
-:_~ 
... ··. -
·''· 
~· 
·~ - · 
'' 
. -~-
·-~· -- .:--
. ·: 
;. •. 
. : ·-
·-; ... ·. ,• 
I ' '~' 
. '· .. 
.. , 
.. 
·v . 
. ; . 
_, ' . 
·, . 
:r:'· .. . · 
.. ··. 
., ·._, 
~. ! 
. : .~ 
·-·"-. 
·, •' 
: . 
;· .. 
., 
' ' 
··· ... _. 
-.. 
· ---
•, ; .. 
. I '• 
. , . 
('..5) 
._ .. 
' ./.. 
. ' 
_..,_ . .. 
-: 
26.;-ooo .: < ~ 4) 
. 5 'years ~· '• ;t.O' _ year~;J . 
• " \ • £ 
" ' ,, . l 
.-.··, 
·, 
·:r-igure··:is· .-
. . . . . :·. ·. ·. . ~ .· ~. 
: .' 
· ,. 
. #. ~· . : ?' 
.. ... 
. '• 
.: 
oe-C:i·sicin .. 'rree, for :Loc~tion ·neci'sion: ~ith .. · 
Unce·rtain Demand · : . ·. ·: . .- -· - '· ·: -_ -
r : • .' ,.: o 0 • I o 
·,.,. 
.~ . - .. 
··. "' 
· ·.', 
.. ·.-. ~ _. '·.· .. 
•• 
.. ... 
. : .. 
1-
.. 
' .· . . 
·> . . 
' • • ' • 
.. ~ ... , . ·, . 
.·.-· 
-~ '-. ,' 'I 
.. :·.}' 
.. I 
. - ~. .. .. " 
•' ·.··. ,. · , 
: ., ~<~ : ~ ... : . . .. .• 
. . . - .~.~-~r.~:.·:.;·. : .- t' .·;: ,.:· -•. '\ · ~ .••. 
.:-.>:_·' . _:.·- -<.:.: ~~ ,._;•.::· 
•
......... ~._;i~:: : ~ ~: ·-. 
_ ... ; . 
. •' 
\ ' 
·.':t , 
" . ~ 
. -,--,.  
:;.. · .. 
:!· 
~ . . . ·. 
·' , . 
~ ;-' 
.. ··· 
. ··._ 
' .' 
' -• 
, \ 
, 
,. 
.. 
-~· . 
.• 
·. ·· .... 
. ~": . 
' /' 
: '. 
1--. 
. -, 
-. 
.. . 
···-
., 
··.· 
: .. _-
· ' · 
. 
'· . 
·· · : 
. . 
. . .. 
~ ',\ 
• \ 
' -. 
-- r··' ... ~ . . . : 
. . 
.,._ 
···. 
.•· 
'· · 
-: ' 
•, , 1 
' . ,, 
:···. 
... 
; . ·~ 
.• ~ 
. ' · 
. .
.,, 
.. ··. 
·-· 
- . .. • ··-\· 
. _, . . 
' ::j: 
' . . 
\• . 
' · ... -_ . . ~o;' ' 
·· · ' .-... .. 
, . .. . , . 
.; :· . ' . 
_._·._. •. 
__ ; · ..... ... ,· · 
l 
.·.-, 
:..· J ·-· 
·' 
.'· . . J~ . f ... . ... . _ . ..... _ ..... -· ' ,_· 
. ·, 
. . ' ... , 
I ',- , ·~ 
~··. : . '
• ~ '. J ' · • . ~ -~ 
,.-· . .-
·-: 
···- . 
. . 
.... 
~ .: 
• , 
' I_', " r 
-...... . t 
: ; . -· : ~-'! •• 
~~~~~:.<·:~',, . ~··,· ',' ; .. ',' ·.:: . :··r':_- :":. ;:· .:: .:' · . :. 'f.: : /.~ :~~~>· ·: :-/;~}-~.~ :.: :.:.:;_.:-::: tr_; ,".:~:·:·(?:>:; _.;;:~t;~:;;·g•~·:-:'::~~~;.:;,~: ·.~> ·,:_;-._;\ :-" ::· ~- .· :;:· c~,,. ,_-.,-.. :· . : r..· .. . •.) .. · • . 
.r:,·_.. ,· · - . . ; -:.... .. 
·r·.~ ·:-· . - •. , 
···.-<.> ~ · 
;,. ·.· : 
. , . ' 
· ·' 
···,· .. 
·.• 
... . . ' 
' ..__. -
.· ,·, .. 
, 0 •,"' • ' , ' , ' t ' ,'t· I • 
· ·. ·. · ' . ' T~tal ou~y ~~ t~~ufte~n.,yea~ pefi~ '"Q~ it~ i?.; •·· 
' ... : :computed 'f~r each ' :d~~nd_.,-o~tc~n\~ ' an~ ... ~.on~er~~p· .. ~,pe_ct,e~ 
.:.:_~·.:·::::. . ~;>r,e~e.nt .. ·~a1u~.s ... · .-. An . - ~nteres,t rate .:of 1'0% .. is .a$s~ed. These 
: :: .... J•' . ' • • • • • ' 
r;··:;,.· '_;''; 4· '• ' ,· . :,. , . ' ' ' : ·' ~ ' •. t • : . , 1 :, ·• ' 
·. · ··· ' · ·calculations · are swmn·ari'zed . iri Table .. 7· J:)eH,W. ~xp~,cted . value. 
.0::':1 •"'• · , :· ,J • I ',· ' • •• • : • ' ' •• ' ,,, '•,' • • "' ,..... 
"; ·• . • . • • . . . . . • . ' • t ,;_ . . . . . . ~ • 
·.:~;:\·: ::;. · . . ; crit~r.iop i~ used :·-to;·account'·£or· propabilhl:y~ ~ -
·}:<·_,;.' ~ ,: .'. : '-. · · .. _. '. ~~L~1- - •. -·. __ -.·•··• : > .. , . . 
. . . .• .. .. . ' ' ' :-:- ' . ' .... . . ' " . . ' . . . . . ·. ' . . . ' .. '· .. 'I· _,.: .. .. :_' ·:. ; .. 
. . ;.. ... , ... .. · . .. . . : .. ·:· .. . ·. :· ·. 'EXPECTED PRESi11.N~ ' VALuES , .. : . . '.:. ::_" . . .... . 
. : . .'\;, .. : ,'; ··'.·. ··:.;·'.· ' ·~'- : :'· ' ,· ~1· :~· ,",;,·.·~~·· , ~ .. , ' ·. · ~ ·' ' : ··~·: : • .• 1 • ," · ·, ~ · · • • . / ,· 
• • o o ', , : • 'Ill ',,,•!; .:',: :. ··.. -~', •':"',, &; ' ' ':I; • : .. - ' ':' • ,' 
. , ,•' 
' • ' ' > I • •• • : \ t • • ' :. ·, ' ' ' ' ' ,' .. ' ,,I • ' • ' ' ' _., ' :l I • ', ' o ~ r • : ' ~ 
·; .. ·-~~'''-~'>! · ... ·. . . -: -.~_· ... :· ·.·· . •· . ·· ...... ·· ;·· .. : :·i~6ATI6~ .'i ·:· ,:· :· .· .. . '· , :.'~: ·· : ... . ... :. ·;. · ·':· ·:· .. -- · ·' :·-:. 
.: , • ~ , :· ~ • • • 1. •. • • , , • • • • • • • , • • •• ·• ~- • • . ~ . . ,· •. ~ • .• : , : ..: • · ' ·~ :·. • • r · • . 
1. ··: ..•. ~.: . ·· · '/ · · · · · · · ··· · ·::· ... · f s. (-,2 ~009 ,:Q.OO +·_: so:, ooo. ·.x · 4S ·~ ·@ _· 1.0% . . f<ir . 1:5_.. ~-~ea;-s,) .· :-.. · .. ·· :' I,· · .. _' .·.:· 
... ·.; ·.·· . ' .. ' . . ' ' +. -1 (2, 0·~0 , .OOQ_· + .50, 000 X e.4S'<@ .lP% :-for'· 15 ·,years) 
· · '· ;· ··,· _. ·+. ~):.(2,000,0Q0.· + · 20,~00::ic !iS~ ~.0% - ~or 10 years.) -~•(···.::·. : + .. 4 (2,-o.oo;o.oo· ·.+ · 20,000 x .; 45 .. @·10% for···ts years} 
• ·.~ ', ;' • : I • • o, ' ' I" ::. • • • , • ' ' :, I ' ' • ' , ' ' ' ' ' ' • • • ; ~ , ' , · ' ·· ,· ' 
:·: . .' ;.i '•' • 
. . •· I 
. . I 
. . 
.. . . 
\ ·, .· 
:
· ... ;·.!_) . _' ·.~ . ._,·.·.·_)·[:_;· _,_._:.· .i .,.: ... · ·_TotaJ :Exp .. e~t:.~d Pre~~~t -c-~>~.t ·. : 28, ·3?8 .,648 ·· ~ · . 
. '> ·· <,. . .· ..·· . ~ ··· .. · ·L~¢A~f~ok ·~-- . . . . . .· . 
. ~\·~:-~:~··. :·\ ·· . . . .. .... ·< .• -~(i,.:s ·oo;o~·.o· -+~s~ ·;ooo ~ ~ -~.o · @ - i~.~-f~r - · 1~ ye_~rsv .. : ..
· · • ·• ~v : · · .. .. + .• ·1 <? ,SOQ ,·ooo "+.so., ooo~ .x 20' @f. 1_0% ·for . 5~. yeais) . . , -; ·: 
. . 
: . . ~ 
I } 
. ... _ . ... 
·. 
' ol I 
... .. ··~ 
I ' ' ' 
•• I('. 
<./ . 
. ·' 9' .... ·. ' . ' 
., 
. . 
· ' 
. : ' "r~ ~ . ' . tt. ' • . .... ' ~ 
: ~: -.. ~:~~-~~ ·.:::~:~ •.·. 
'~--:~··::·c~:•.· .. _··.:·;·· .. _::•.· .. -:~_::·:=·:.:.~.-.·.~:.~.-~~:::~.' ·,::}:1;_ · :--- -.~_· . ' . :_. ·.· _·: . · · .. ... . : . . . . ~ : .. T~~~·,·.a_n~ly~~s __ she~~ · :-~~~ti' for. ··-~.~~ .. ant~cit~'~t~~ -v~~~.es _ : . . _ . · · .· ·. tqtal e_xp~c:t~d. ·cos_t~ ·are. ~~~~m · z~d:at LoG_f-t on B~; .. ... . 
... · ~ · ··.·. ( ./. . ,'· .. . .... .. ·,· <·'' . . . :· ... ·.·· ... > :' .:.- . ·:.• ._ ... : : ·. ·.: '· .:.' · . . . · . .. ~ : .. ·. 
· ;, . ·. >: . ·Oth.er · appipaclie.s .);;:, .; d~_c.fsioi:F-inakirig . ·wit;:h .. ~ncerta~ri:ty··. are ·. 
.. ·. ·.,· . ~~·~_i!~b.ie ~ ~ ~ ... -~--~:.· - ~~~~~ .J.n~lys·es ri~;.· ~it~ .the . aid:.9f·~-~~puter. -~ - . . I 
. . : ·.. . . . ..  .r~: : ·. . ·. :. .1 '2 .. . :' .... ·; .··: ( ·.:·: · ... • . ' . ' . . . . . ' 
· :. ;.sirn.u'latiol). · ~ - .·~":: ·.~··.· .. :· · · : .. ~t: · • ·· .. 
· ·  · . · r···~: .-: ... ·.·.:< · - .~ ... -...... -~r . ~· · . :.·· .. _.: .. ·.·· :;,·.·. 
. . -~ . ;,· _:y-,~··:> .:. ·. ·: .. : f' ~· n:·~:s'-i: ... fi~~~~ -; .;).~~~k .:.-~~~.iy·~ts ... ·in · c~~it:~-1 · Inv~~-~~~-t·" ·>'ilarvard::-- · , · ': · T,. 
<·:.';·::'.; ·>, ~, ·.: .. .- .. : :.. ··· :·'!., .. ;.: i3u~f:(~es8:.:Revi·e~.; .-' · V.6~-·~ : ~1~ ~-~- --J~n ~ :-feb. ··· 1.~_6,4 '_, . ~P~: . · 9 5· .. ~ ·. 1-.q·~. .. · ... . · :-.; . 
~(··t!.; · , >' ·,~ . · .· ·. . .:..:r~~.t:~: ~-:i~-: ;:~~-~·z L i',ih~:~~·tk,~·~~-- ,p·~·~}~i~·: t~~t.\~~Y ~i~" ',-' .. ii~r~atd · aiisine·s s .~ . -~ ' ·· · .. 
-;..~ : .-. _. ·. -: . . ~ ; .. ' .. .. Review; / YC?l~·:. '46_, .~a.J?: r-:Feb._ ;·l96B .. d9P· 96_ -~. • 1,~9. ·. ·: ·~·. . . · · ·. .. . . 
~~ . :;;,~::~ .. ·:.:~,=:~~: . ·.>.~"_:·.~ ..-··.·. ·-.·.·_:_,:~~-·· .. ~.·,·.:  _:·. ·. ~.·.·j<· \.·.; >~ ~ .~. ; .. ~ < . ;; ',/~. _; .' ' .... : .r. . . .. ... ·. ·. . . ·: .:_... ' <:' ' '. .. :' . ... " 
,._ ... ~ - •~"-*-~.~~,.:-o-::-:-.:-'-~.n•J ,,_,; · :--~ .1,,, ..... - ~~.. ~·: · ' ~;~~,,..:,t ·zd:;i(?-·'l':i.:!.,r:._.::1;/l~: .. ; ·':;~·:·::/7;:~.:l~:~~~.L.;:f ~ .:~:.~. :·:··:: .. 
"··· 
... ··;. 
. ' . 
...  · .. 
.· · . . 
• ,· 
.• 
' ,I . .. 
. . .: : ~ : 
' ·· ·, 
,\. · .. 
\ . 
·'·· · 
.. 
.. ·: 
'·. !-.·· 
' ... 
:. ·~ ·~ 
1 •• • . 
~~:. : ; 
·. · . . 
. ···· ~-, .· 
:l· ~ 
. . 
, .. 
' .• . ' 
· .. 
. . \.•, ' ~ w~ ~·~
. . . . \~ .: . 
·~ 
. . 
. ... 
. .. 
·-
~· c~~te/ AppJrtio~~ ' 
. ' I. . . 
-· 
"· ''·· 108. 
·" 
~ , , ·. . . . 
x·t is. easy .to s.ei that the .. mechanic,al elem~nts of this 
' ~Eithod ~ th~t ~·· i:~e \calCulati~n of s~anda.:d_ deviations, . 
. ~~~i,nce · ~a.~iof5 :.a,~d .:.~~,f'~~c~ ~eig~t·~ . c~~· .~~ ... ~~nd~:d ~Y a .. ... 
. : ... 
r : • 
,• 
. . , . 
. \ 
'. computer., · .Howeve~, the. calcula~;Lons are •so ·simple ·. th~t it · 
•' • ' ' ' ' ... ·.· .. ~ ·,· ~ .. :· .'.: • ~· . '' .; '' . ·~ ·:' • ·:'I • ': : .. ~ : ', ·:· .· . ·~·.· .·.·· •. ~.- ,' ·:·:· 
,. .. _. · ._ .. · ·: ·r1s ··unlike~y .·a .. . ff~:~.ou ~ ·::w.~s~ .. tq ~~e .. ·.~ c~p~te'r. Ob:ta~~ing .. 
. . ·. · .. :·· . ··. : ... ·.·. .- · .... · . . : ·. · ·' :. . . . . I . . . ,.. . . ::· . : .· 
··: ... ~;-,\ :· ... .. . ::, , .. inpti_t~. ~·in the.· ,form' o.f ·. xpec.te~ ann~a~ c~~t~(at";, each: .iocatiO,n:·: . · : .. :::_· . ·:· . ··. :· '• 
i; '. __ • :.-._· . ,·. ' ·.· ' ' i~ ~~~ba~Iiiy: ~~ · m~st:;t·~~~.~~l~ ~nd .~{!De iol)~~iil~ : r"quire.o : , ' , ·: ·.· : •··.· 
:~ .. ··. ·. ::. · .. ; ment;"~here · .a·~. coniputer.· . wl.ll· :-ilOt : help.- :·.It ,:.is .intu,i:f.ively:. felt · 
'(' i': • ·.: l · ; •; ,that,loMt~~ii~deci~ions w~e~ so ~~~~~~t; a;;d. t~;r;)l ··~~-·-· . •.• > . .C • ' • .. 
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Will geod business P,r actipe phis .local or · state· 
ord~nances call for waste . · t:r~_atment? 
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•i2. RAIL TRANSPORTATION 
Do groupings of major railroad systems take advantage 
of · natural flow of traffic and thus minimize trans.fers? 
Is proposed loc~~on on or 
crack merchandtse· trains? 
0~ a r~te-bianketing bas,is 
.markets ·satisfactory? 
near the route of new 
are rates to principal 
Has patte.rn of differential· freight rate increases 
been relatively favorable f~r your proposed-area? 
Does railro.ad give transit .or. ~top-off . ·privileges 
· for partial · lo~ding or unloading en · route? · . 
For LCL typ·e Jof sh:i,pp.i,ng ·operations:;· are there ample 
freight f?fa;ders .or ·c~r . loadi~Q COJl\panies? . 
If - more'~an one railroad serves area, ao they have 
reciprocal . switc~ing arrangements? 
Are' there adequate truck· handling facilities at 
freight terminals? 
Is pick-up and delivery service available? 
. . 
,Which of these principal physical rail considerations 
are important? 
a. Branch or main line. 
b. Freight sche.dules.' 
c. switchings per day. 
d. ~ard limits .• 
e. Direction ·.of turnout to private siding from . 
yard. . 
f. Orientation of site to ~adbed. 
g. · Relative elevation of s· e ·and roadbed. 
h. ~otential construction ifficu~ties, such as 
culvert, fi~l, bridge; cut. 
Does prospective rail carrier ~vor the u~e of tech-
nologically improvr d equipment ~?r meeting of shipper's 
needs? , , · 
' . . 
.'13. TRUCK' TAANSPOR'l'ATION. 
-
For trti~k ' receipt and -shipment· operations, which of these 
~ctors are important: 
· . ~- · N-a~ur~f' traffic· flo~~-
; 
·t . I 
• 
. ' 
-.· 
• ;1 ... . .. . 1' 
.: ... · '! .. - . • "~/-., .. ~w-••~e~~"'l' l'•wu~al .. ih:Huia'·k-· . .:.~~-~"-~~~':.:·:,}~~.,:·:~~f:£:/:~;;r;~:~'~.){i1. ~/· ') ::;;:·-... : <,-:· . :-·:·i:{~~ .. ;:'i·:. ::\:·:.}),:,; :~ ~:::~ ~·:~ 
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:-. ' ·f'f 
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.: ·: ~ ~! '. 
.. . . : _. . : 
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ll.S. 
b. Specif,ic routes. · 
c. Schedules 
d. Rates .. 
e. Transfers. 
f. Common, contract, or private carrier. 
Is the' site at or near a "trucking 
in-transit times? 
reduce 
Are 'state laws as to truck size and we 
tructiv.e? 
. Will minimum weight res-trictions -bY 
.. · you adversely~ · 
Are there\ good ac9~-S~ · roa~.S, bridge.s ~~and culverts 
for trucks?. · · 
t 
Is the pattern of recent. ·tr:uck · f'rei9:ht rate increases 
reasonable? 
Are state gasoline .taxes in.· line with· alternate 
·sites? ' ·· 
. • ' \ 
- . ' .-
Can you use newes~. truck shipmen~ techniques, such 
as ."piggy-back" and• "fishy-back"? 
Will the new Federal Highway Program help solve 
truck~ng problems? · .11 
14. AIR TRI\NSPORTATION 
'"' 
... 
·. If your prod~ct: consists 
expeditable merchandise, 
of high-grade- ·conunodi ties or 
c~ you ship by airi o 
Is site near a good airi?6rt?. , 
Are. rates aiid schedules of schedLie~ 
factor)' ·for .. air 'shipm~nt? 
Are'goqd non-skeds available? 
air lines Satis-
Are there gooq air-freight forwarders near~y? 
1oo · need~d air feeder lines exist, or promise . to··exist? 
Is airport service · convenient for tr~fPo_ rt of 
personnel? · · 
.. 
Is there helicopter shuttle service, or· (i.~ not) can it 
be set up economical~y? 
;.· 
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I 
}5. - WATER TRANSPORTATION 
pro~imity, to inland water transport importantP 
proximity-~o overseas shipping important? 
Does area have an alert and progressive port authority 
f com?ara~e commission? 
Are water transport r~tes and schedules ·competitive? 
Are port facilities closed. down in winter? 
Is acc·ess · to port cotnr~nient and economi-cal? . 
' ' 
What aboUt pr6ximi.ty to existing · pier~? · 
Aie construction costs 'a ·: ~actor if new piers are. needed? 
Is ample lighterage av~iiable? · 
. . " ' . 
Do arty ' spepial waterway advantages apply? (Example: 
"Scatrain.~" for loaded freight cars on o~~a:n.:.going 
ships.) · \ 
.... . ...,. 
16. MISCELLANEOUS TRANSPORTATION 
Is rail~ay express service available? 
Is Air Express Division of Railway Express Available? 
~re pipelines usable . as -common ca~riers for you? 
Does Pt'ospective co-inmunit; h~ve a de~irable /level of ~ 
passenger trarispo-i-t::ation -facilit~es :c.ra:il,· bus , air) 
fpr servin·g ~mployees and lf$;ilies, outs~·de salesmen·, 
visitors, etc.? 
. 
·,. 
Is employee ,, transp~rt"ation withit:t the .c -ommunity adequate ,. 
for your expected needs (commuter trains_, street .cars , , 
buses)? · 
Are there toll roads ~- toll -.~ridges that will . in'crE!ase 
transport co~ts? 
,;.,..· 
Do wintefr .conditions adve.:r::se1y affect transport? 
Do~s co~unity· ha~e pub.lic or_ pr-iv-ate warehmises a:vail-· 
able .to hel~ out ' with short-range 'inventor.y~storage 
pr oblems? \ · 
d . : 
• ! 
... 
. ' 
.·· ~ .... 
·. • ... ,:, ... · .. . . : 
. .... ·. .  .. . ... . . ,'·. 
- -
r 
: ·. ~ .. ·. ' 
· ,, ', 
.  • '' 
, . 
. ... 
'·. 
'. 
, _ 
. ~.. '. : 
~.. . 
''.;._· .:! . 
,. ~. 
·: ~ : : ~-. 
.. ' 
.. ... 
~ - ~. . . . .. 
: ; • -· : .. 
.. . • 
...... : 
. . : -.r 
· .-
. ' 
. ' , . 
. _,·· : 
' -; 
· ...... 
I'' .. ~ ~ 
-. ·J·<··· 
.. 
' • • '1 : 
' ' ·' 
.. I , .~ 
;;. ., .; 
·_. .. ··: 
4 . .. 
.. : ..... 
··j".: 
. ' 
. . . ·~ 
... 
; • 
,. 
' . ·~ . · , 
·. :r, 
.. 
I. 
.. 
.. \ '.· 
' ' •"'-- . 
117. 
17. AAW MATERIAL SUPPLY 
Are needed raw materials · close enough? <Especially 
if ,perishableS 1 bulky 1 rr l0~ in V.alUe) o 
'will .they be available, or· are they committed to others? 
. . ' 
, 
Are . raw material sources reliaPle? 
·Are the . prices satisfactory? -
..._ 
·Are terms of ·sale . and deli v:ery-right? . 
. I.s .cost :·a·f -~ranspor~ t~· ·site · reasonable? s-
• • • ... • • • • _· .' ' .• ,.1 . ~ . ' • . • • ~ . 
·Do .yoti ·se'e : ·av~·dence of· de'ple.tion · o~· ·shortage . of · resotirces 
. _(mip.erals,, . tln\bei::,~~oi.l,_ water~ · others.)?' . . · . :· . . 
' , ' '~ • : . ~ • ' ' ' \ 'r '· ' • . ' I ' · 
.. 
. ·. 
·~ 
'! 
; ' 
t: 
. ·,i' 
' . . .· ( ' . .. . . .. · .. - f .' · .. ; . ·-· 
Are · there natu~al·. , .tran~por:ti'!-·t.~on . ~r~nsf~r ~oints: n~arby?_ .. · ·_ ·. -,- .; --; . ,-. . ·. 
·Are suppliers. -of':k~y par·t~ -~~- - .s~~s~mbli~s c'iose' ~nough?- : , ' . ' 
: .. · 
· Is rapid · tran·sport;.a-tion from suppliers by truck or other. 
mea~s availab~e? 
' • C) • .;:) 
·Are · you close ·enough to key supplie.rs for · easy c;on-
sultantions? 
Are e~isting - or· proposed - manufact~re~s -nearby whose 
bypro¢iuc::ts you · can use? · · · · · · 
Are raw 'materi~ls· so ~mote that ·you must con,sider 
building homes and facrlities for workers to, attrac't them? 
. J . . - ~. . 0 • 
Where ;large 'natural ~~s~urce~ are_?,~ 'are ~-eede.d (such a.'s · )· 
tirnbe~ or _o~e·s) cca.n they .b~: leased' qr :.must. they be .. bought? 
· Have you attempted to. ~orecas·t· new sources.? . 
.f 0 • • .. . . ' -,lao,. • 
' . 
Are mul-ti'pl_e supply areas . .;t.vailable in case ·of short 
supply from one? ... . · .-:· 
' • .:. 
'. \ 
],8; RESIDE.NTIAL' HOUSING 
. . . . ~ . 
Are there _enough ~ental· prapert1es for new empl oyees? 
Are 'there pient; of .h.ou~es a~.i.latile ' in ihe 'sev~al cost . 
brackets tha,t will ' appeal. to new salaried· employe~s..? 
. • . ·. ! . 
. \ ' ~ 
. ~e there attracti:re sUburbs ·w.~thin convenient ?'ist~~9e . 
of selected donunu,n,1.ty? · · ·i·· · . - , 
'"- . . . ' . . . : ~ 
-
•• 
Are community h<?-using starts keeping up with ·_expe·cted_· g~owth? ___ . · _ · 
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,, 
I 
As one index of community· values, -are r~sidential 
. Property values increasing i_n ·line with area11_ 
averages? ~ 
-Is. ·over-all impression of residential areas an 
attract\ve one? ' 
-Is c.ommunity saddled with . submar.glna'l ·or slUm ar~_as? 
. · ! ·f · .so, . a-re · clearance , artci rehabil ~i.t~tion plans pro-
:· gress'ing? . -. _ ·- _- . . : _ · ... · · - · . . ·._ ·· · · . 
I ",: • ' ' 
o,oe_s e~t-en't -~~ h6ine o~~~ship ama_n~ :hoti:dy ::type _.6£ 
- · 
' . 
•, 
. ··. ' 
·· - e~ploy~-~ : indic.a~e stability_ ·and .. ccimmunity _-pride?-. . ' 
. · :' . - 1 ...... _. <(• • • - ~·-. ••• • :. • ··~· . ' .. 
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Are -th·ere sufficl.e_nt .. ·sc_hools, -~-~d a4e~u_ately .. st-a~fe9?; ·.-.'- f. ~, : .. -, .. 
• .. ~·. ,.'s .:· • 
. ,·,.:.: ' 
.. · ... 
. ~· . 
• 'h, () ' o ( • t ,.,/ ' ' • ' .. • o o I • ' .' I.' ' I o ~ o • • ·~ ' '• :• ' , • , ' 
Is school building." program· in keeping with f _orecast · ·.· ·. 
community growth? · - : ·. · ·. · : .. · .' · · · - · ··_ · 
. . - . . ~ II - . 
' .. ,· 
What about vocational; ··trade'; and· apprentice train.ing : .-t-
<>Pi??rtwiiti~s? . .A~e ~ey or'ie_ri·t ·ed. to~ard y.our require- * ' 
men ts? · · · · · ··' · . · · · 
• • : ~ I" • 
I I · ;..; •• 
D9 ·any instH:utiorts -·of_fer ~oremanE;>hip : cdu;rses? 
-· -·-· ' 
..... , - .. 
Are · college. facilities near · enough.- for offering special 
coursi:!s -to kejr, per1;1o~net? ·_· . ·. · . ' .· · .. -· . · ,fi , - .-
Are' there adult eciuc~t,ion ·pro~rams? Do the:r.; offer . · 
· deg~ees?. · · · · · ·. . . _ . 
1 ' .~ Q _ 
Is E!d:uc:;:~tiqna.l p;cw_r~ ,above . : a;~ra~e .',in ·.te~s of e;cpense . 
per pupil, · t~·achers'·· salaries; P1~ enthus i asm, -o·uiidi_ng 
program, e~9~? : · . - I · · ... -- ·. · · ~ .-- _ 
-. 
20. ·HEALTH AND ·WELF~.' 
-
.. 
-' \ -
. ' 
' 
' ' 
Are the~e .. sati~fact:o_:iy ~~·dical and~ hea'lth" s~rv~ces? 
. :Hos~'i ~ai~~-· ·. G~~~r~/- _-_P~~c·t~~ion~rcs? · _ _ -._. . · · ::_ : · ~.. .·: 
·How. about aux.i'liary medical : s~~V~Q~ Ir . ,· ·. (Dentist 's, · 
- ,·-
-.· 
visi'ting n.urses·; . clinics ,· -~tci.) . : '; . . : . - : . 
• • • I' •. . ! -P . · ~ 
_ Do ·.hos.pit.~i~ - ha~e adequate ratirigs 'by State . a 'oard.' 
. of Healt,h? . · · . · --", _ :·. _-. . . . .. : ~ --; ( ' 
· . · · · How lar~e an. a:r.ea ,is ~-erya'~d :by · ·!'t_ospi,tai~? 
1 • · ." " • • \ ' - . : •• 
Me Blue . cro.ss··and ailied 'pr~.f'! .availablod 
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Does c~mmunity have a work~le"··ais.aster plan? 
Is there an adequate public hea:l'l!h program? 
.. . . ' ' ' ' ' 
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Is c~mrnunity ~~lfare ~nd ~·elief load in reasonable 
proportion- to thtft ·of.' area?' · ~ · · 
Do!:!s .'?'?~~{ty pa~ticip~~e·· ~c~iv~ry ... fjan ·;r~sp~ns;i.bly 
. . iD conununi ty fun.d .p~ogram?, . · . · . . 
' ' • • ' ' ' • • • • ~ • • • • I ' 
·.Does ·.:the· ·com.muni ty hav~ ··- adequate. . ~nd· :well-enforc;;ec:i · 
. .. 
sani~qcy .laws? ·.. ·. ·... . ,_' - .. ·. · 
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e. Freedom fi"'ln 'floddirig. ' 
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g .• · Sqbsoilq ,. excavation, · and foundation .consideration 
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.j, Any pipelines orl other utilities to be re~oc-ated? 
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' Is site within . fire hydrant limit~? 
. , 
If so, are mains · sized adequately? 
ArE: water pressure and reaerve capacity sufficient 
. ' for your needs? 
. 27. .ROAD~ AND HIGHWAYS 
, r 
Does; : quali.ty o-f construction anq . maintenance indfca te 
·a~ effipient J;li.ghway department? 
• ? . • . •• • • 
. . . . . ~ 
Do~·~.-.. lo~al ... highway· Sy~:tem~r h~ve .'adequ~te . ~nte~connec·tions ; 
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. . . . ·. 
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. r>Oes Boal;'<;l · of H~alt;h · exerci-S"e sup~rvisory lnsp~ctions 
crve_~ . garbage collection ;nethods_? 
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and ' forwsu-d.,.ldo~ing ' . city. 
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12.B. 
Have _buildin.9' codes been adapted. to newer !!:permis~ive 11 
basis? 
Do .building inspectors have a reputation for honesty 
and integrity? · · . 
I 
31. STATE ·TAXES 
. \ ' ; 
What is exi~ting gros,s · d1'!l::?t · o~ state, ·as, a, partia~ _ 
indication ·of f .utu:re revenue f.leeds?-._ 
. . ' : . .. . 
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' _J Does state levy. property tax~s? 
• • • ' • • . •• I' 
. -p:t. ~ ' •\ 
Is ·-;here · a. st~l~ .s~les t~x? _ , · 
Does state ·grant permission to 
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deduct Federal,. Income 
Tax{ · ~ 
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Do$~ :.'GP_n.m1uni t;.Y. indeb~edJiess _ pr~senj;: ~: heal thY · pict~~e?· 
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·,_ ... · ·Is, ~o~~ity ta~· pictur~ :weil :balanced. between · r~siciential., · 
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APPENDIX 2* 
Sel~ct~d . Em~i~ical Studies of Location Decisions 
Investigator 
Year/Nunber o~ ~ts-
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3. UniverSity of Michigan II 
1961/239 
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APPENDIX 2 (ContinuEil.) 
.. . ~ 
_, . 
Investigator 
·year_Mtmber o~ respoildents 
--s·. 'M:-Graw· Hill 
-~ 
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.. 
~- ·.·.:. ./ ~ 
~ 
'!>, 6. David Law 
. . . ~ 
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·-APPENDIX 3 
Sample Calculations 
1) Standard Deviation for Material_s ~ o n\at-. t 
, .l· i . . m . _ 2 J ~ :! 1/2 
a_ mc;tt· =. m-1 . l: _(f~ ~ ·f~at} · · 
:;:p=l ' ' ., ' . 
' . 
- ' 
•, 
where a mat. is the standard deviation for the- materials factor 
m is the .nurnber · of locations . 
tj is the cost ot materials a~ location j, j=i,m 
lmat.is the average cost of materials over all locations 
;; 
f mat.=l0 3 x 10-1 (360; 400 + 390 + 410"+ 3~5 +·370 + 405 + 415) 
+ 440, + 380 f 
= 394,000 (a factor of -103 will be .dropped to . 
simplify· (the ~ri·thmetic) 
(360-394) 2 + '(400-394)' 2' +' ,(390-394) 2l 
a mat •. = ~ +- (410-394) ~ + {365:394) ~ + (370-394) ~ + (495-394) 2 ~/2 . 
+ (415-394) ' + (440-394) + (380-3-9·4) ' 
' - . 
= 
= 
·= 
·57ss · 112 
-9- . I. 
639.4 112·. 
' ' 
25 .. 3 ·The factor of 10~ is now · appli~.d and 
the standa,rd deviation 'for materials 
over all ten locations is $25 ., _300 • 
I 
In the . satne way the st~pdard deviations fo,k all :fiactors 
are qompute ¢1 to. pr odpce ',fable 3 on pag_e 90~. · 
~ I 
' . 
.· 
. . 
·-
. ' 
.· . 
I'' ; 
l ·. 
,· \:._:.: 
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. ·.· 
. ·. 
~·· 
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2) . Locational Factor variance Rati,o 
.. 
.' ... 
/ · 
'. z.l 
. i . 
\1 , 
·3) . 
ai 
__,_. 
m 
E Oi ' 
. . J ):;:l. 
~re oi 
defines the locational factor variance ratio 
m 
is · the standard 'deviation for- factor i and. I:. dij 
'ls the sum of a1:1 the ·standard deviations J=l. 
. for a..J.l fac.tp.r-£ i. .at ail loba'tions j ; .· · 
', . : 
For the materia~s fa.ctor., . 
·c) 
'> · ,• 
. a · max. 
_ ... 1or., 
. ' E. .• ij 
·.1 
0 
· .. 
,/ 
• • • # ~ 
'"= ' 0.037 . . 
I ' I ' 
' . 
The exact weight .to be assigned to any factor -is deter- ~ · 
mined by multiplying the expected annual ·cost equivalent for . 
- · 
• 
factor ·i at location j .by the loq_atioha+ variance ratio 'for f16 ·. 
. . \ . 
factor i. For example, to detetmf rie the weight to be.assigned 
to ~he materials factor at location Ar the ~expec~ed annual 
. . . ~ . I . \ . . . 
co:9:t eg1;1iva·H~nt. for ~ater.i"als ··at 'locati~n A, $360.,000 ,: .. i ·s 
. . 
multiplied by ' the loc:~tiorial · variance ratio for factor i, 0;, 037. 
" . . . . ·:· .. 3 
360,000 .i .037 ~ 13~3 X lO . 
· A,gain the ·.factor of l.o'3 .is ¢lr<;>ppea to simplify the. arithmet-ic . 
. This does not a f f .ec-t 'the· -~~Lyds be~ause we ate .. only interested 
. , . . -. . . , . ·. . . . . . . . I , ... 
. . . - \ ' . . . . . 
in relative meas.ures ·. In ·this way the bracket. products in . 
. . ' ... . ~-........... . 
·Table;, 4 , page 9 2 «re computed·. 
- ~ . ' 
'· . . . 
1. Taken. from Ta!)~e,.: 3' ·pa~: 90. 
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